Loss of O⁶-methylguanine-DNA methyltransferase confers collateral sensitivity to carmustine in topoisomerase II-mediated doxorubicin resistant triple negative breast cancer cells.
Triple-negative breast cancer is characterized by aggressive tumours whose cells lack oestrogen and progesterone receptors and do not over-express HER2. It accounts for approximately 10-15% of breast cancer cases. We sought to generate a cellular model of chemotherapy drug resistance for this type of disease to provide the tools for the development of new therapies. Doxorubicin is a component of some chemotherapy regimes used to treat this form of cancer but resistance preventing disease eradication frequently occurs, mainly due to over-expression of drug transporters such as P-glycoprotein. CALDOX cells were generated by exposure of CAL51 to doxorubicin. Resistance to doxorubicin did not involve drug transporters, as the both parental and resistant cells accumulated doxorubicin to comparable levels. CALDOX cells had slower proliferation rate and an extended G1 cell cycle stage than the parental line, mainly due to an intrinsic activation of CDNK1 (p21), but this cell cycle block was not involved in the mechanism of resistance. CALDOX cells had reduced levels of TOP2A (topoisomerase IIα) and were cross resistant to the topoisomerase II inhibitors etoposide and mitoxantrone. CALDOX cells showed collateral sensitivity to carmustine due to the lack of O⁶-methylguanine-DNA-methyltransferase (MGMT) expression, related to the hypermethylation of its promoter. The collateral sensitivity of CALDOX cells to carmustine provides the rationale to evaluate MGMT promoter methylation status to design better therapeutic strategies for triple negative breast cancer.